The effects of recombinant human bone morphogenetic protein-2-loaded tricalcium phosphate microsphere-hydrogel composite on the osseointegration of dental implants in minipigs.
Bone formation in tooth defect areas and the osseointegration of dental implants are very important for successful dental implant surgery. The aim of the present study was to assess the strengthening effect of a β-TCP microsphere-hydrogel composite containing recombinant human bone morphogenetic protein-2 (rhBMP-2) on bone healing and implant osseointegration. The molars and premolars on the left and right sides of the maxilla were extracted from six male minipigs, and dental implants were placed using either the β-TCP microsphere-hydrogel carrier alone or the carrier loaded with rhBMP-2 (500 μg). The animals were kept alive for a further 8 weeks. The molars and premolars from the left and the right sides of the mandibles of another six minipigs were extracted, and the animals were kept alive for 4 weeks. Two 5-mm-diameter bone defects were then made on both sides of the mandible. The defects were filled with saline, β-TCP microsphere-hydrogel carrier, or the carrier loaded with rhBMP-2 (300 μg), and dental implant fixtures were inserted. The animals were kept alive for a further 4 weeks. Bone formation was examined using plane radiographs, micro-CT, and the histology of undecalcified specimens. The group treated with the rhBMP-2-loaded carrier composite showed a significantly higher percentage bone volume and a greater trabecular thickness for the newly formed bone in the tooth defect areas when compared to the group treated with the carrier alone. The rhBMP-2 group had a significantly higher osseointegration, a larger percentage bone volume, greater trabecular thickness in the newly formed bone in tooth defect areas, a larger newly formed bone fraction in the fixture pitch, and a greater number of newly formed trabecular bones when compared to the other groups. We confirmed that the rhBMP-2-loaded carrier composite promotes new bone formation after tooth extraction and strengthens osseointegration of dental fixtures by improving the degree of osseointegration around the dental implant fixture.